Aims: To explore procedures designed to optimise DNA-DNA in situ hybridisation, using cells infected with Epstein-Barr virus (EBV) and tissues and subfragments of the EBV DNA as probes. Methods: The denaturation step occurred in a polypropylene container, using wet heat generated by a hot water container, the pressure cooker, or the microwave oven, without coverslips, reaching a temperature of 121°C or more in these two last systems. Two different visualisation systems were used. Results: Fixed cells and tumours harbouring a high and medium to low copy number (a few hundreds to 33 copies per cell), were clearly labelled, using a simple reiterated subfragment (BamW) of the EBV DNA, and fresh frozen cells, harbouring a very low copy number (one to two on average) labelled using BamW as well as BamH (single non-reiterated 6 kilobase subfragment). Conclusion: This is a valuable alternative technique for DNA-DNA ISH that can be used in fresh frozen samples as well as fixed samples.
Since its first applications in 1969, -3 in situ hybridisation (ISH) has gained a progressively important place in science, initially in virology and pathology (endocrinology mainly), but now in a wide field of research and in some clinical laboratories. Its sensitivity and specificity, coupled with the more recent use of nonradioisotopic markers, 4 ' 3 have shown that increasing the temperature produces a noticeable increase in sensitivity of DNA-DNA ISH, particularly on formalin fixed, paraffin wax embedded sections or when the copy number of the target DNA is low. In these cases a temperature more than 100°C seems optimal, but produces heat associated problems. In 1987 Coates et al used a microwave oven to accomplish the same effect as that obtained by high temperature"; this also increased the sensitivity of the ISH. Now a technique has been devised that allows denaturation of the sample to a temperature of 100-121°C or greater without loss of morphology or cell number, and without material drying. A sealed coverslip is not required. The denaturation and hybridisation steps are carried out in polypropylene boxes used to store cytopathology slides. This technique can be used in a hot water container as well as in a microwave oven or pressure cooker. Cytospun and paraformaldehyde fixed cells, or formalin fixed, paraffin wax embedded cells, have been successfully analysed using this technique, assaying for the presence of Epstein-Barr virus (EBV) DNA using BamHI W (repetitive) and BamHI H (unique) subfragments of the genome. Methods EBV positive B cells, B95-8, Daudi, P3HRI, M81, Raji, AW Ramos, Namalwa, and EBV negative Ramos and SF9 cell lines (negative controls) were used. All cells grown in suspension, in supplemented RPMI 1640, were deposited by cytospinning on to slides (Shandon Cytospin 2), as described before." (ovary cells from the night butterfly, spodoptera frugiperda) propagated in supplemented GRACE insect medium,'6 were similarly deposited.
Cells spun at 200 x gl'7 18 for five minutes were washed twice in PBS (phosphate buffered saline) and fixed at a concentration of 106 cells per ml in 10% formalin (three hours at 4°C). They were spun again, then washed three times in PBS. The cell pellet was loosened with one to two drops of PBS and mixed with a 1% agar solution in PBS at 55°C in 100-200 pl (enough to give a turbid clot). The mix was allowed to set, wrapped in cigarette paper, and soaked in 10% formalin for a minimum of two hours before being embedded in an automatic vacuum processor.
Sections were cut from the block at a thickness of 5 ,um and applied to poly-L-lysine coated slides,'" two sections per slide. Samples 1 099
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A nasopharyngeal carcinoma (NPC), isolated from a young Tunisian girl and propagated in nude mice,20 was used. Tumour biopsy specimens, frozen at -70°C, were cut with a cryostat into 5 um thick sections, applied, two sections per slide, on to poly-L-lysine covered glass slides and stored at -70°C. Before use, they were thawed, fixed for 30 minutes in 4% paraformaldehyde, washed twice in PBS, and dehydrated in serially concentrated ethanol baths (30%, 60%, 80%, 95%, absolute).
The tumour was put in 10% formalin overnight, then paraffin wax embedded in an automatic vacuum processor. Sections were cut to 5,um thickness, applied to poly-L-lysine covered slides, two per slide, and dried overnight at 370C. 
Hybridisation
The mix, freshly prepared, was made up of 50% formamide (stock solution kept at -70°C, in small aliquots, after deionisation on Amberlite monobed resin MB-3 (BDH Chemicals, Poole, UK), 2 x SSC (20 x stock is 3M NaClI/330 mM sodium citrate), 2 x Denhardt's solution (50 x stock, kept at -20°C, is 1% polyvinylpyrrolidone, 1 % Ficoll, and 1% bovine serum albumin, 250,ug/ml calf thymus DNA) 2-5 mM sodium phosphate 10% (w/v), dextran sulfate (50% freshly prepared stock before adding to the mix), and biotinylated DNA probe (used at a concentration of 0-2-0-4 pg/ml). A separate control mix was prepared with biotinylated vector (that is, without EBV DNA) only.
A ring was drawn around the cells or tissue with rubber solution, the latter allowed to dry, and 8 pl1-12 ,ul of mix was added to each sample; slides were introduced carefully into a polypropylene box (Histo-Lab, Hertz, England) below a "blank" slide, placed on the top row to collect the water condensation. No coverslip was added (but one can be added, if desired, without rubber solution). The lid was closed and denaturation was carried out according to one of three following protocols:
(1) The covered box was put on a rack in a container of boiling water for five to 10 minutes (SSC could be added to increase the temperature), then removed, and put on ice to cool. (The rate of cooling does not seem to influence the result of ISH). Hybridisation was then carried out in a water bath at 37°C overnight. ( 2) The box was put on a tray in a pressure cooker containing boiling water, and pressure applied with a light (5 lbs-+ 1080) or heavy (15 lbs-+1210) weight, and left for two to six minutes. The pressure cooker was cooled quickly under cold tap water, then the box removed, and manipulated as in (1). (3) Water (125-150 ml) in a large Petri dish, was brought to the boil in a microwave oven. A plastic container and the polypropylene box were put in this, the lid of the Petri dish (pressing on the top of the plastic container) was replaced, and the microwave (Toshiba, model ER-644) put on at cook (11 to 21 minutes) and reheat (3-4 minutes) settings. Hybridisation was then carried out as described above.
After hybridisation, the rubber solution was removed and the slides were washed for 10 minutes with agitation (magnetic stirrer) in 2 x SSC three times at room temperature, and for 30 minutes in 0 1 x SSC at 420C.
Cytochemical visualisation
Two detection procedures were used: streptavidin alkaline phosphatase (SAP) (Bluegene, BRL (A)), and indirect immunoperoxidase (B). .I.
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Results
Initially, cytospun cells and paraffin wax embedded sections of pellets were used to investigate optimal conditions for substrate denaturation, before detection of EBV BamHI W DNA. The question was whether the unusual mode of denaturation would lead to improved results (sensitivity and specificity) and allow a full preservation of morphological detail at the temperatures needed for efficient denaturation, and whether the use of coverslips was critical. In cytospun, paraformaldehyde fixed cells it proved possible to visualise the DNA in EBV virus-producing cell lines (B95-8, M81, P3HR-1) using the hot water container, as well as the pressure cooker (used mainly with the light weight, reaching a temperature of 108°C), and either the alkaline phosphatase or horseradish peroxidase detection system. Figure 1A shows B95-8 cells, using the first of these. Heavy labelling in a few cells is typical of productively infected cells. The bulk of cells show a more discrete, particulate staining. The same labelling pattern was observed with all the productive cell lines studied. Interestingly, the same protocols gave satisfactory results on slides that had been kept for two years at room temperature after fixation ( fig 1B) . With virus producer cell lines, a denaturation time of five minutes was sufficient to show the typical heavy labelling. Raji non-productive cell lines harbour between 50 and 100 copies of episomal EBV genomes per cell. These show a particulate pattern of staining in most of the cells (fig 1C) . Here again the cells survived temperatures of 100GC or greater for 10 minutes. In Namalwa and AW Ramos cell lines, which contain an average of one to two copies per cell, most of the cells show very low density labelling ( fig 1D(a) ), but in this case, a unique subfragment (BamHI H), 6 kilobases in size was used as probe. BamW was used successfully as well (fig ID(b) ). Thus, in spite of a small target, it was possible to visualise the EBV genome in cells that have a very low copy number. The cells hybridised with the biotinylated vector ( fig 1D(c) ) did not show any clinically important labelling, after the same incubation time in the substrate, allowing a noticeable difference between the probe and the vector slides to be demonstrated, and showing that the labelling is not due to non-specific revelation of the nucleolus. A 
